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Description
STATEMENT OF GOVERNMENT INTEREST

[0001] The U.S. Government has a paid-up license in
this invention and the right in limited circumstances to
require the patent owner to license to others on reason-
able terms as provided for by the terms of Contract No.
NAS15-10000 awarded by the National Aeronautics and
Space Administration (NASA), Boeing Subcontract No.
94059001.

BACKGROUND OF THE INVENTION
TECHNICAL FIELD

[0002] This invention generally relates to electronic
systems, and more specifically relates to power supplies
for computer systems.

BACKGROUND ART

[0003] Modem life is becoming more dependent upon
computers. Computers have evolved into extremely so-
phisticated devices, and may be found in many different
applications. These applications involve everything from
application specific computers found in devices such as
automobiles, planes, space vehicles and other electron-
ics, to the general purpose computers found in the form
of PDAs, personal computers, servers and mainframes.
[0004] One of the main components in modem com-
puter systems is memory. Many different types of mem-
ory products are commonly used in computer systems.
Most memory used in computer is volatile, meaning that
it requires power to store information. If the power is
turned off, the information stored in volatile memory is
lost. In certain applications, some memory in the com-
puter system must be able to retain the information even
when power is off. For these applications, a non-volatile
memory is used to store the information that cannot be
lost when the power is turned off.

[0005] One common type of non-volatile memory is
called flash. Flash memory is used in a wide variety of
applications, such as storing control code in computer
systems. In flash memory an electric charge is stored on
a floating gate in each cell, with the level of the electric
charge determining the value for that cell. In flash mem-
ory the memory is organized so that a section of memory
cells is erased in a single action or "flash". This erase
uses tunneling in which electrons pierce through a thin
dielectric material to remove the electronic charge from
the floating gate associated with each memory cell.
[0006] Flash memory used in critical systems must be
maintained to insure that data is valid and that the status
of flash memory components is known. This can be prob-
lematic in the case of power loss. In particular, when a
power loss occurs during writing or erasing of flash mem-
ory, the state of the resulting data can be unknown or
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corrupted. This is because flash memory requires a set
time period to complete erasures and write operations.
If the power loss occurs before these operations are com-
plete, the status of the memory will be unknown. This
can be unacceptable in many critical systems.

[0007] Thus, what is needed is an improved method
and mechanism for temporarily powering flash memory
systems during power losses, ensuring that writes and
erasures can complete.

[0008] US2001/055234 discloses an electronic appa-
ratus for storing data which must be protected even in
power outage in a volatile memory.

[0009] US-A-5438549 discloses a nonvolatile memory
thatincludes a volatile memory buffer and a backup pow-
er supply system

[0010] US-A-5768208 relates to providing a fail safe
non-volatile memory write to a memory IC chip.

[0011] The present invention provides hold-up power
supply for flash memory systems. The hold-up power
supply provides the flash memory system with the power
needed to temporarily operate when a power loss exists.
This allows the flash memory system to complete any
erasures and writes, and thus allows it to shut down
gracefully.

[0012] The hold-up power supply detects when a loss
of power on a power supply bus is occurring and supplies
the power needed for the flash memory system to oper-
ate. The holdup power supply stores power in at least
one storage capacitor. During normal operation, power
from a high voltage power supply bus is used to charge
the storage capacitors. When a power loss is detected,
the power supply bus is disconnected from the flash
memory system. A hold-up controller controls the power
flow from the storage capacitors to the flash memory sys-
tem. The hold-up controller uses feedback to assure that
the proper voltage is provided from the storage capaci-
tors to the flash memory system. This power supplied by
the storage capacitors allows the flash memory system
to complete any erasures and writes, and thus allows the
flash memory system to shut down gracefully.

[0013] According to the presentinvention there is pro-
vided a hold-up power supply for a flash memory system,
the hold-up power supply comprising a power supply out-
put coupled to the flash memory system, the power sup-
ply output providing a powersupply voltage to the flash
memory system; a high voltage bus coupled to the power
supply output through a first switch; atleast one capacitor
coupled to store a high voltage charge from the high volt-
age bus; a power supply bus coupled to the power supply
output; and a hold-up controller receiving a hold-up sig-
nal, the hold-up power supply being characterised by:

the high voltage charge stored in the at least one
capacitor having a higher voltage than the power
supply voltage; and the power supply bus being cou-
pled to the power supply output through a second
switch, wherein the hold-up controller activates the
second switch to disconnect the power supply bus
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from the power supply output when the hold-up sig-
nal indicates a loss of power in the power supply bus;
and wherein the hold up controller includes a first
comparator, which compares voltage from the power
supply output to a reference voltage and selectively
activates the first switch to connect the at least one
capacitor to the power supply output to at least tem-
porarily provide a desired voltage that at least ap-
proximates the power supply voltage to the power
supply output.

[0014] The foregoing and other objects, features and
advantages of the invention will be apparent from the
following more particular description of a preferred em-
bodiment of the invention, as illustrated in the accompa-
nying drawings.

[0015] The preferred exemplary embodiment of the
present invention will hereinafter be described in con-
junction with the appended drawings, where like desig-
nations denote like elements, and:

FIG. 1is a schematic view of a hold-up power supply
system for powering a flash memory;

FIG. 2 is a schematic view of a preferred hold-up
power supply system;

FIG. 3 is a schematic view of voltage regulators for
use with the hold-up power supply system.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] The present invention provides hold-up power
supply for flash memory systems. The hold-up power
supply provides the flash memory with the power needed
to temporarily operate when a power loss exists. This
allows the flash memory system to complete any eras-
ures and writes, and thus allows it to shut down gracefully.
[0017] The hold-up power supply detects when a pow-
er loss on a power supply bus is occurring and supplies
the power needed for the flash memory system to oper-
ate. The hold-up power supply stores power in at least
one capacitor. During normal operation, power from a
high voltage supply bus is used to charge the storage
capacitors. When a power loss is detected, the power
supply bus is disconnected from the flash memory sys-
tem. A hold-up controller controls the power flow from
the storage capacitors to the flash memory system. The
hold-up controller uses feedback to assure that the prop-
er voltage is provided from the storage capacitors to the
flashmemory system. This power supplied by the storage
capacitors allows the flash memory system to complete
any erasures and writes, and thus allows the flash mem-
ory system to shut down gracefully.

[0018] Turning now to FIG. 1, a schematic view of a
hold-up power supply system 100 is illustrated. The hold
up power supply system 100 includes a diode 101, a
capacitor 103, a switch 104 and a hold-up controller. The
hold-up power supply receives power from a high voltage
bus input and a power supply bus input, and provides
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power to flash memory through a power supply output.
The hold-up power supply receives a hold-up signal that
is used to indicate when a loss of power is about to occur.
[0019] During normal operation, the hold-up signal is
disabled and the switch 104 is closed. This allows power
from the power supply bus to be delivered to the power
supply output, providing power to the flash memory sys-
tem. The capacitor 103 stores the power that will be used
to power the flash memory in the event of a power loss
on the power supply bus. The high voltage bus provides
the high voltage that is on the capacitor 103.

[0020] When a power loss occurs, the hold-up signal
is enabled. The enabling of the hold-up signal causes
the switch 104 to open. This disconnects the power sup-
ply output from the now failing power supply bus. The
hold-up controller receives the hold-up signals and con-
trollably delivers power from the capacitor 103 to the pow-
er supply output. The power from capacitor 103 provides
flash memory with sufficient time to finish any writes and
erasures that were in progress, enabling the flash mem-
ory to shut down gracefully. The diode 101 prevents pow-
er from flowing from capacitor 103 back into the high
voltage bus, ensuring that it will be available to power
the flash memory system.

[0021] The hold-up controller is used to controllably
provide the power from the capacitor 103 to the power
supply output. Specifically, the hold-up controller is used
to provide the proper voltage needed to the power supply
output. Because the capacitor 103 is charged by the high-
voltage bus, it stores a voltage that is higher than desir-
able for the power supply output. The hold-up controller
preferably uses feedback to provide a more desirable
voltage to the power supply output.

[0022] The power supply bus provides the power used
to supply the flash memory system during normal oper-
ation. The power supply bus thus preferably provides a
voltage compatible for powering the flash memory sys-
tem. Typically, the power supply bus will supply between
3 and 5 volts. Of course, other voltages can be used. As
will be explained later, this power supply voltage can be
further regulated before it is passed to the flash memory
system. For example, the power supply bus can supply
5 volts, which is delivered to the power supply output
during normal operation. The supplied five volts can be
further regulated to 3.3 volts before it is passed on to the
flash memory system.

[0023] The high voltage bus provides the power that
is stored on capacitor 103, and is used to power the power
supply output during power loss. The high voltage bus
provides a voltage that is higher than the power supply
bus voltage. This allows the capacitor 103 to store suffi-
cient energy to power the flash memory temporarily with-
out requiring excessive capacitor size. As an example,
the high power bus can supply between 12 and 19 volts.
As a further example, when the power supply bus pro-
vides 5 volts, the high voltage bus can provide 18.9 volts.
[0024] The hold-up signal can be any suitable signal
that is enabled when a power loss occurs, with any suit-
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able means of detecting a power loss. It is generally de-
sirable that the hold-up signal become enabled immedi-
ately after the power loss occurs. This allows the hold-
up power supply to immediately begin to provide supple-
mental power, allowing the flash memory system to shut
down gracefully.

[0025] Turning now to FIG. 2, a detailed example of a
hold-up power supply 200 s illustrated. The hold-up pow-
er supply 200 includes diode 201, zener diode 203, a
precision zener diode 204, FETs 205 and 207, compa-
rators 211, 212 and 213, capacitors 221, 222, 223 and
224, and resistors 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241 and 242. The hold-up power supply
200 receives power from a high voltage bus input and a
power supply bus input, and provides power to flash
memory through a power supply output. The hold-up
power supply 200 receives a hold-up signal that is used
to indicate when a power loss is about to occur.

[0026] FET 205 preferably comprises an n-channel
FET while FET 207 preferably comprises a p-channel
FET. These FET types are preferred for the polarity of
the power supply bus and high voltage bus in this appli-
cation, however, other applications may preferably use
other FET types. In fact, other switch devices, such as
bipolar transistors could be used in the place of the FETs
shown in FIG. 2. Comparators 211, 212 and 213 prefer-
ably comprise open collector comparators such as
LM139 comparators. Capacitors 221 and 222 store the
energy needed to momentarily power the flash memory
system. While hold-up power supply 200 uses two ca-
pacitors in parallel for this purpose, more or less capac-
itors could be used depending upon specific application
requirements. Additionally, in some cases capacitance
could be provided with the flash memory themselves.
Capacitors 223 and 234 provide control over ripple volt-
age at the power supply output. As one specific example,
capacitors 221 and 222 can comprise 47 microfarad ca-
pacitors, while capacitor 223 comprises 560 microfarads
and capacitor 224 comprises .47 microfarads. Again, as
one example resistor 231 comprises a 100 ohms resistor,
resistor 232, 233, 236, 239, 240 and 241 comprise 10k
ohm resistors, resistor 237 comprises a 3.92k ohm re-
sistor, resistor 238 comprises a 39.2k ohm resistor, re-
sistors 242 and 235 comprise 1k ohm resistors, and re-
sistor 234 comprises a 1.21 ohm resistor. Also in this
example, zener diode 204 is preferably 2.5 volts.
[0027] During normal operation, the hold-up signal is
held low. The low hold-up signal is delivered to the neg-
ative input of comparator 211 and the positive input of
comparator 212.

The positive input of comparator 211 and the negative
input of comparator 212 receive a voltage from the power
supply bus as determined by the voltage divider compris-
ing resistors 236 and 237. During normal operation, the
voltage provided by the voltage divider is higher with re-
spect to the low hold-up signal, and thus comparator 211
is in high impendence mode and its output floats. This
allows the output of comparator 211 to be controlled by
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the voltage from the high voltage bus as determined by
the voltage divider comprising resistors 233 and 238.
This high voltage is applied to the gate of NFET 205 and
turnsiton. Thus, during normal operation, the power sup-
ply busis connected to the power supply output, powering
the flash memory system.

[0028] Conversely, with the low hold-up signal lower
than the voltage from the voltage divider, the comparator
212 output is pulled toward ground in a low impedance
state. The low output of comparator 212 is passed to the
negative input of comparator 213, while the positive input
of comparator 213 receives voltage from the power sup-
ply bus as determined by resistors 239 and 240. This
causes the output of comparator 213 to be high imped-
ance mode and its output floats. When 213 is in the open
state, resistor 232 causes the gate to source voltage of
PFET 207 to be near zero, turning PFET 207 off. Thus
during normal operation the high voltage bus is discon-
nected from the power supply output.

[0029] When a power loss occurs, the hold-up signal
goes high. The high hold-up signal at the negative input
of comparator 211 causes the output of comparator 211
to be pulled low to ground. This low signal is passed to
the gate of NFET 205 turning it off. This disconnects the
power supply bus from the power supply output, and pre-
vents power supplied by the hold-up power supply 200
from flowing back into the power supply bus.

[0030] The high hold-up signal at the positive input of
the comparator 212 causes the output of comparator 212
to float. Thus, the voltage at the negative input of com-
parator 213 is determined by resistors 241, 242 and zener
diode 204. The zener diode 204 supplies a reference
voltage even when the power supply output has dropped
below its normal level. For example, where the power
supply output is a 5 volt output, the zener diode 204 and
resistors 241 and 242 will provide 2.5 volts even when
the power supply output has dropped below normal lev-
els. This voltage is used in hold-up power supply 200 as
a reference voltage to determine when comparator 213
is turned on. In this embodiment, the value of the zener
diode 204 was chosen to be 2.5 volts to allow it be ac-
curate even when the power supply output is much less
than its nominal value of 5 volts. Resistor 242 supplies
sufficient current to zener diode 204 to cause it to be 2.5
volts even when the power supply output has dropped
to only 3.5 volts. The ratio of resistors 239 and 240, in
conjunction with zener diode 204 thus provide a depend-
able reference voltage to comparator 213. This facilitates
the comparator 213 properly determining the power sup-
ply output voltage during operation in the hold-up moder.
It should be understood that the reference could be pro-
vided by elements other than the illustrated zener diode
204. For example, it can be provided with precision inte-
grated circuit voltage reference such as a LT1009 voltage
reference.

[0031] Due to component tolerances, when the power
supply bus first fails, the voltage provided from the power
supply bus through resistors 239 and 240 to the positive
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input of comparator 213 may be higher or lower than the
reference voltage provided by device 204 through resis-
tor 241 to the negative input of comparator 213. However,
due to the flash memory system drawing power from the
power supply output, the voltage on the power supply
output will drop below the operational voltage. Thus, the
voltage at the negative input of comparator 213 begins
to exceed the voltage at the positive input of comparator
213. This causes comparator 213 to go to the low state.
The voltage at the gate of PFET 207 is then determined
by the voltage provided from the high voltage bus through
resistor 232 and 235. This causes the PFET 207 to mo-
mentarily turn on, allowing current to flow from the ca-
pacitors 221 and 222 to the power supply output. Thus,
the needed voltage to operate the flash memory is pro-
vided from capacitors 221 and 222.

[0032] Asthe voltage onthe power supply output again
rises to operational levels, the positive input of compa-
rator 213 rises and the comparator output again goes
open. This turns off PFET 207 until the voltage on the
power supply output again drops below operational lev-
els. Thus, when the hold-up signal is high, the reference
voltage from device 204, comparator 213 and PFET 207
work together using feedback to controllably provide the
appropriate voltage at the power supply output. Thus,
the flash memory systems powered by the power supply
output can continue to operate until the power from ca-
pacitors 221 and 222 is exhausted. This allows the flash
memory to finish writes and erasures, allowing a graceful
shutdown.

[0033] Again, it should be noted that many of the ele-
ments illustrated in hold-up power supply 200 are not
necessary and could be replaced or supplemented with
additional elements. For example, resistor 234 is used
to insure that excessive current does not flow from ca-
pacitors 222 and 221 during hold up. This same result
could be achieved using an inductor of appropriate size.
This would have the advantage of preventing the current
from changing immediately, and possibly allow the use
of smaller storage capacitors.

[0034] In some cases the power supply output provid-
ed by the hold-up power supply 200 will not be at the
correct voltage to operate the flash memory. In these
cases, voltage regulators can be provided to convert the
power supply output to the correct voltage. Turning now
to FIG. 3, a voltage regulator 300 is illustrated that re-
ceives a power supply input and provides two regulated
outputs. The voltage regulator 300 uses two three-termi-
nal regulators to provide these regulated outputs. As an
example, when supplied with a five volt power supply
input, the voltage regulator 300 can be configured to out-
put two regulated 3.3 volt outputs. This allows modem
flash memory systems that use this voltage to be pow-
ered off the five volt power supply input. Of course, dif-
ferent applications may require different voltage outputs
and receive different voltage inputs. Other applications
may not require the use of a voltage regulator 300 at all.
[0035] Intheillustrated embodiment, voltage regulator
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300 comprises two three terminal regulators, capacitors
301, 302, 303, 304, 305 and 306, and resistors 311, 312,
313, and 314. As an example implementation, the ca-
pacitors 301 and 304 comprise .47 microfarads and the
capacitors 302, 303, 305 and 306 comprise 47 microfar-
ads. In this implementation, resistors 311 and 313 com-
prise 200 ohms, and resistors 312 and 314 comprise 121
ohms.

[0036] The present invention thus provides hold-up
power supply for flash memory systems. The hold-up
power supply provides the flash memory with the power
needed to temporarily operate when a power loss exists.
This allows the flash memory system to complete any
erasures and writes, and thus allows it to shut down
gracefully. The hold-up power supply detects when a
power supply loss on a power supply bus is occurring
and supplies the power needed for the flash memory sys-
tem to temporally operate. The hold-up power supply
stores power in at least one capacitor. During normal
operation, power from a high voltage supply bus is used
to charge the storage capacitors. When a power supply
loss is detected, the power supply bus is disconnected
from the flash memory system. A hold-up controller con-
trols the power flow from the storage capacitors to the
flash memory system. The hold-up controller uses feed-
back to assure that the proper voltage is provided from
the storage capacitors to the flash memory system. This
power supplied by the storage capacitors allows the flash
memory system to complete any erasures and writes,
and thus allows the flash memory system to shut down
gracefully.

[0037] The embodiments and examples set forth here-
in were presented in order to best explain the present
invention and its particular application and to thereby en-
able those skilled in the artto make and use the invention.
However, those skilled in the art will recognize that the
foregoing description and examples have been present-
ed for the purposes of illustration and example only. The
description as set forth is not intended to be exhaustive
or to limit the invention to the precise form disclosed.
Many modifications and variations are possible in light
of the above teaching without departing from the scope
of the forthcoming claims.

Claims

1. A hold-up power supply (100) for a flash memory
system, the hold-up power supply comprising:

a power supply output coupled to the flash mem-
ory system, the power supply output providing
a power supply voltage to the flash memory sys-
tem;

a high voltage bus coupled to the power supply
output through a first switch (207);

atleast one capacitor (221, 222) coupled to store
a high voltage charge from the high voltage bus;
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a power supply bus coupled to the power supply
output; and
a hold-up controller receiving a hold-up signal,

the hold-up power supply (100) being characterised
by:

the high voltage charge stored in the atleast one
capacitor (221, 222) having a higher voltage
than the power supply voltage; and

the power supply bus being coupled to the power
supply output through a second switch (205),

wherein the hold-up controller activates the second
switch (205) to disconnect the power supply bus from
the power supply output when the hold-up signal in-
dicates a loss of power in the power supply bus; and
wherein the hold up controller includes a first com-
parator (213), which compares voltage from the pow-
er supply output to a reference voltage and selec-
tively activates the first switch (207) to connect the
at least one capacitor to the power supply output to
at least temporarily provide a desired voltage that at
least approximates the power supply voltage to the
power supply output.

The hold-up power supply of claim 1, wherein the
hold-up controller includes a second comparator
(211), the second comparator comparing the hold-
up signal to a signal from the power supply bus to
determine when to selectively activate the second
switch (205).

The hold-up power supply of claim 2, wherein the
reference voltage is provided by a zener diode (204)
coupled to the power supply output.

The hold-up power supply of claim 1, further com-
prising a diode (201) coupled to the high voltage bus
to prevent power flow back into the high voltage bus
during power loss.

The hold-up power supply of claim 1, wherein the
first switch (207) comprises a p-type field effect tran-
sistor and wherein the second switch (205) compris-
es an n-type field effect transistor.

The hold-up power supply of claim 1, further com-
prising a resistive element (234) between the first
switch and the power supply output to limit current
flow to the power supply output.

A method for temporarily powering a flash memory
system during a power loss in a power supply bus,
the method comprising the steps of:

storing high voltage power in at least one capac-
itor (221, 222) coupled to the flash memory sys-
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tem through a first switch (207) and a power sup-
ply output; and

disconnecting a power supply bus from the pow-
er supply output when the power loss is detect-
ed,

the method characterised by the step of:

selectively providing power from the at least one
capacitor (221, 222) through the first switch
(207) to the power supply output to temporarily
power the flash memory system by comparing
a voltage on the power supply output with a ref-
erence voltage and closing the first switch (207)
when the reference voltage exceeds the voltage
on the power supply output,

wherein the high voltage power stored in the capac-
itor (221, 222) has a higher voltage than the power
supply bus.

The method of claim 7, wherein the reference voltage
is provided by a zener diode (204) coupled to the
power supply output.

The method of claim 7, wherein the step of discon-
necting the power supply bus from the power supply
output occurs in response to a hold-up signal.

Patentanspriiche

Reservestromversorgung (100) fir ein Flash-Spei-
chersystem, wobei die Reservestromversorgung
Folgendes umfasst:

einen mitdem Flash-Speichersystem gekoppel-
ten Stromversorgungsausgang, wobei der
Stromversorgungsausgang dem Flash-Spei-
chersystem eine Stromversorgungsspannung
zufuhrt;

einen durch einen ersten Schalter (207) mitdem
Stromversorgungsausgang gekoppelten Hoch-
spannungsbus,

mindestens einen Kondensator (221, 222), der
so geschaltet ist, dass er eine Hochspannungs-
ladung aus dem Hochspannungsbus speichert;
einen mit dem Stromversorgungsausgang ge-
koppelten Stromversorgungsbus; und

eine Reservesteuerung, die ein Reservesignal
erhalt,

wobei die Reservestromversorgung (100) dadurch
gekennzeichnet ist, dass

dieindem mindestens einen Kondensator (221, 222)
gespeicherte Hochspannungsladung eine héhere
Spannung als die Stromversorgungsspannung auf-
weist; und
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der Stromversorgungsbus durch einen zweiten
Schalter (205) mit dem Stromversorgungsausgang
gekoppelt ist,

wobei die Reservesteuerung den zweiten Schalter
(205) aktiviert, um den Stromversorgungsbus von
dem Stromversorgungsausgang zu trennen, wenn
das Reservesignal einen Stromausfall in dem Strom-
versorgungsbus anzeigt; und

wobei die Reservesteuerung einen ersten Kompa-
rator (213) enthalt, der die Spannung aus dem
Stromversorgungsausgang mit einer Referenzspan-
nung vergleicht und selektiv den ersten Schalter
(207) aktiviert, um den mindestens einen Konden-
sator mit dem Stromversorgungsausgang zu verbin-
den, um dem Stromversorgungsausgang zumindest
vorlibergehend eine gewlinschte Spannung zuzu-
fuhren, die die Stromversorgungsspannung zumin-
dest approximiert.

Reservestromversorgung nach Anspruch 1, wobei
die Reservesteuerung einen zweiten Komparator
(211) enthélt, wobei der zweite Komparator das Re-
servesignal mit einem Signal aus dem Stromversor-
gungsbus vergleicht, um zu bestimmen, wann der
zweite Schalter (205) selektiv zu aktivieren ist.

Reservestromversorgung nach Anspruch 2, wobei
die Referenzspannung durch eine mit dem Strom-
versorgungsausgang gekoppelte Zenerdiode (204)
bereitgestellt wird.

Reservestromversorgung nach Anspruch 1, ferner
mit einer mit dem Hochspannungsbus gekoppelten
Diode (201) zum Verhindern eines Riickflusses von
Strom in den Hochspannungsbus wéhrend eines
Stromausfalls.

Reservestromversorgung nach Anspruch 1, wobei
der erste Schalter (207) einen Feldeffektransistor
des p-Typs umfasst und wobei der zweite Schalter
(205) einen Feldeffektransistor des n-Typs umfasst.

Reservestromversorgung nach Anspruch 1, ferner
mit einem Widerstandelement (234) zwischen dem
ersten Schalter und dem Stromversorgungsaus-
gang zum Begrenzen des Stromflusses zu dem
Stromversorgungsausgang.

Verfahren zum voriibergehenden Versorgen eines
Flash-Speichersystems mit Strom wahrend eines
Stromausfalls in einem Stromversorgungsbus, mit
den folgenden Schritten:

Speichern von Hochspannungsstrom in minde-
stens einem Kondensator (221, 222), der durch
einen ersten Schalter (207) und einen Strom-
versorgungsausgang mit dem Flash-Speicher-
system gekoppelt ist; und
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Trennen eines Stromversorgungsbusses von
dem Stromversorgungsausgang, wenn der
Stromausfall detektiert wird,

wobei das Verfahren durch den folgenden Schrittge-
kennzeichnet ist:

selektives Fihren von Strom aus dem minde-
stens einen Kondensator (221, 222) durch den
ersten Schalter (207) zu dem Stromversor-
gungsausgang, umdas Flash-Speichersystems
voriibergehend mit Strom zu versorgen, durch
Vergleichen einer Spannung an dem Stromver-
sorgungsausgang mit einer Referenzspannung
und SchlieRen des ersten Schalters (207), wenn
die Referenzspannung die Spannung an dem
Stromversorgungsausgang ubersteigt,

wobei der in dem in dem Kondensator (221, 222)
gespeicherte Hochspannungsstrom eine hdéhere
Spannung als der Stromversorgungsbus aufweist.

Verfahren nach Anspruch 7, wobei die Referenz-
spannung durch eine mit dem Stromversorgungs-
ausgang gekoppelte Zenerdiode (204) bereitgestellt
wird.

Verfahren nach Anspruch 7, wobei der Schritt des
Trennens des Stromversorgungsbusses von dem
Stromversorgungsausgang als Reaktion auf ein Re-
servesignal stattfindet.

Revendications

Bloc d'alimentation de stockage (100) pour un sys-
téeme de mémoire flash, le bloc d’alimentation de
stockage comprenant :

une sortie de bloc d’alimentation couplée au sys-
téme de mémoire flash, la sortie du bloc d’ali-
mentation fournissant une tension d'alimenta-
tion au systeme de mémoire flash ;

un bus haute tension couplé a la sortie du bloc
d’'alimentation par le biais d’un premier commu-
tateur (207) ;

au moins un condensateur (221, 222) couplé
pour stocker une charge haute tension prove-
nant du bus haute tension ;

un bus d'alimentation couplé a la sortie du bloc
d’alimentation ; et

une unité de commande de stockage recevant
un signal de stockage ;

le bloc d'alimentation de stockage (100) étant ca-
ractérisé par :

la charge haute tension stockée dans I'au moins
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un condensateur (221, 222) ayant une tension
supérieure a la tension d’alimentation ; et

le bus d’alimentation étant couplé a la sortie du
bloc d’alimentation par le biais d’'un second com-
mutateur (205) ;

dans lequel I'unité de commande de stockage ac-
tionne le second commutateur (205) pour déconnec-
ter le bus d’'alimentation de la sortie du bloc d’ali-
mentation quand le signal de stockage indique une
perte de puissance dans le bus d’alimentation ; et

dans lequel I'unité de commande de stockage com-
porte un premier comparateur (213), lequel compare
la tension provenant de la sortie du bloc d’alimenta-
tion & une tension de référence et actionne sélecti-
vement le premier commutateur (207) afin de con-
necter I'au moins un condensateur a la sortie du bloc
d’alimentation pour au moins fournir temporairement
une tension souhaitée qui avoisine au moins la ten-
sion d’alimentation a la sortie du bloc d'alimentation.

Bloc d'alimentation de stockage selon la revendica-
tion 1, dans lequel I'unité de commande de stockage
comporte un second comparateur (211), le second
comparateur comparant le signal de stockage a un
signal provenant du bus d'alimentation afin de dé-
terminer quand activer sélectivement le second
commutateur (205).

Bloc d’alimentation de stockage selon la revendica-
tion 2, dans lequel la tension de référence est fournie
par une diode Zener (204) couplée ala sortie du bloc
d’alimentation.

Bloc d’alimentation de stockage selon la revendica-
tion 1, comprenant en outre une diode (201) couplée
au bus haute tension pour empécher un retour de
puissance dans le bus haute tension durant une per-
te de puissance.

Bloc d’alimentation de stockage selon la revendica-
tion 1, dans lequel le premier commutateur (207)
comprend un transistor a effet de champ de type P
et dans lequel le second commutateur (205) com-
prend un transistor a effet de champ de type N.

Bloc d’alimentation de stockage selon la revendica-
tion 1, comprenant en outre un élément résistif (234)
entre le premier commutateur et la sortie du bloc
d’alimentation afin de limiter le flux de courant vers
la sortie du bloc d’alimentation.

Procédé pour alimenter temporairement un systeme
de mémoire flash durant une perte de puissance
dans un bus d’alimentation, le procédé comprenant
les étapes consistant a :

stocker une puissance haute tension dans au
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moins un condensateur (221, 222) couplé au
systeme de mémoire flash par le biais d'un pre-
mier commutateur (207) et d’'une sortie de bloc
d’alimentation ; et

déconnecter le bus d'alimentation de la sortie
du bloc d’'alimentation quand la perte de puis-
sance est détectée,

le procédé étant caractérisé par I'étape consistant

a.

fournir sélectivement une puissance depuis 'au
moins un condensateur (221, 222) par le biais
du premier commutateur (207) ala sortie du bloc
d’alimentation afin d'alimenter temporairement
le systeme de mémoire flash en comparant une
tension sur la sortie du bloc d’alimentation & une
tension de référence et fermant le premier com-
mutateur (207) quand la tension de référence
dépasse latension surla sortie du bloc d’alimen-
tation,

danslequella puissance haute tension stockée dans
le condensateur (221, 222) a une tension supérieure
a celle du bus d’alimentation.

Procédeé selon la revendication 7, dans lequel la ten-
sion de référence est fournie par une diode Zener
(204) couplée a la sortie du bloc d'alimentation.

Procédé selonlarevendication 7, dans lequel I'étape
de déconnexion du bus d’'alimentation de la sortie
du bloc d'alimentation se produit en réponse a un
signal de stockage.
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